Background The SARS outbreak served to test both local and international outbreak management and risk communication practices. Purpose The study compares SARS knowledge, perceptions, behaviors, and information between Finns and the Dutch during the SARS outbreak in 2003. Method The participants of the study, who used a modified SARS Psychosocial Research Consortium survey, were drawn from Internet panels in Finland (n=308) and the Netherlands (n =373) in June 2003. Multiple logistic regression analyses were used to calculate odds ratios (with 95% confidence intervals) to compare Finns with the Dutch for various levels of perceptions and behaviors. Results Adjusted for age, education, and income, Finns were more likely to be knowledgeable and worried about SARS as well as to have low perceived comparative SARS risk and poor personal efficacy beliefs about preventing SARS. Finns were also more likely than the Dutch to have high confidence in physicians on SARS issues but less likely to have received information from the Internet and have confidence in Internet information. Conclusions The study shed light on how two European populations differed substantially regarding lay responses to SARS. Understanding these differences is needed in formulating and executing communication and outbreak management.
Introduction
Severe acute respiratory syndrome (SARS) outbreak caused by a new coronavirus had the potential to have global impact in 2003. Although the outbreak was contained relatively quickly, SARS spread from China and other regions in Asia, reaching 29 countries altogether and causing over 8,400 cases of infection resulting in more than 900 deaths [1] . The Netherlands, with a population of 16.2 million, neither reported nor confirmed probable cases of SARS. In Finland, with 5.3 million, two people were initially treated as probable SARS cases, but neither was finally classified as such according to the WHO criteria [1, 2] . These two candidates for probable SARS cases, and especially the death from SARS of a Finnish citizen in Asia, attracted intense media attention in Finland. Effective infectious disease management and preparedness require international cooperation. At the same time, it is also important to understand local realities such as lay perceptions, immediate reactions and planned behaviors, as well as cultural ways of communication, and people's trust in the information and its sources.
No comparative European population data on lay perceptions and reactions to these new epidemics have been published so far, although [3] have summarized studies on the public's response and precautionary actions related to the SARS outbreak both in Canada and the USA. In addition, a small-scale study comparing Chinese and Canadian students stated that both groups overestimated their chances of getting SARS compared to the actual infection rates in Beijing and Toronto. The Chinese, however, were less pessimistic and expressed a stronger optimistic bias-belief in being personally less at risk than others in general [4] -than Canadians [5] .
Reports from the unaffected countries [6, 7] indicate that people were quite well aware of SARS; they were not very worried but had taken some precautionary and diagnostic actions. The Finnish respondents showed relatively great trust in the ability of health officials to control the SARS epidemic [7] . Studies from the countries seriously affected by SARS reported higher figures for precautionary actions, but not of worry, whereas reports on risk perceptions have been variable [8] [9] [10] . Lee-Baggley et al. [9] noticed that optimistic thinking in response to SARS was related to the avoidance of public places and lots of people but not to adaptive health behaviors such as use of disinfectants and hand washing. On the other hand, those who had a more empathetic response to the SARS threat were more likely to report engagement in effective health behaviors and less likely to report avoidance.
Unlike the chronic lifestyle diseases, there are very few studies on illness perceptions of infectious diseases [11] , including HIV, hepatitis, and influenza [12, 13] . As communicable diseases caused by invisible microbes have been major causes of death in history, one might assume that they are perceived as less controllable than chronic life-style related diseases.
Knowledge, perceptions, and precautionary behaviors among the population are important in the control of epidemics, as has been learned regarding SARS [14] . As briefly mentioned above, people tend to perceive their disease risk optimistically, especially regarding familiar risks as under volitional control, being more pessimistic in relation to less-controllable risks [15] [16] [17] [18] . Both cognitive and emotional matters such as worry and fear have an important bearing on coping with health threats [19] . Trust in information and disease management is essential in outbreak management [20] [21] [22] [23] .
Lessons learned from the SARS outbreak may help to prepare for future infectious disease threats more adequately, to understand public's responses to bio-threats and develop adequate communication protocols for future outbreaks.
Purpose
The present study is founded on the premise that, since to be effective, the outbreak management, harm reduction, and risk communication protocols must take into consideration psychological and social aspects of the outbreak or biothreat incidence, it is important to explore possible differences between countries. The aim of the present study was to compare the SARS knowledge, risk perceptions, precautionary and diagnostic behaviors, as well as the SARS information sources and confidence in them among Finns and the Dutch.
Methods

Sample
National samples both in Finland and the Netherlands were drawn from the respective consumer panels using online survey technology. Potential respondents were invited via email to complete the SARS questionnaire on the research companies' website between June 19 and June 26 in 2003. A random sample (n=500) was drawn from the pool of 10.000 members of an Internet-research panel in both countries (Taloustutkimus in Finland and Flycatcher in the Netherlands). The final Finnish sample consisted of 308 respondents (data gathering was finished after 300 had replied), and the Dutch sample of 373. Table 1 gives the background characteristics of the samples.
Survey
The survey was based on the Psychosocial SARS Research Consortium study, extended by questions on the perceived risk of SARS, other infectious diseases, and some chronic diseases, efficacy beliefs-perception of one's ability to control things such as SARS, and to prevent both SARS and infectious diseases in general (see Table 2 for the individual items). Leventhal et al.'s Illness Perceptions and Self-Regulation Models formed the psychological framework of the study [24, 25] .
Knowledge of SARS was measured by 13 items (ever hearing of SARS, what SARS is, cause (etiology), mortality, symptoms, and treatment). The respondents were asked to tick the items they thought were correct, and a sum score (theoretical range 0-13, general reliability coefficient 0.65 [26] ) was used for the descriptive analysis. The dimensions were divided into quartiles for the logistic regression analyses.
Risk perceptions. Subjects were asked to rate their personal risk of getting SARS (1 very low, 5 very high) and their comparative risk (compared to the risk of a person of the same gender and age living in the same country: 1 much lower-5 much higher). In addition, personal and comparative beliefs in the ability to prevent SARS and infectious diseases in general were probed (=efficacy beliefs).
Worry about one's own risk of SARS, the family risk, and risk in the region were asked about using the scale: 1 not at all worried-5 very worried. The variables were recoded so that 0 indicated no worry and 1 indicated at least some worry, and a sum score (theoretical range 0-3, reliability coefficient 0.73) was used for the descriptive analysis and the quartiles for the logistic regression analyses.
Precautionary behaviors were measured by 18 items, each tick bringing a numerical value of one, giving a theoretical range of 0-18, and a sum score (general reliability coefficient 0.72) was used in the analyses. The items were: avoidance of traveling to affected areas, eating in restaurants or food courts, shaking hands, travel on airplanes, taxis, trains or subways, avoiding going to gatherings, avoiding going to work or school, having worn a mask, having washed hands, having taken extra care of cleanliness, having used disinfectants, having eaten a balanced diet, exercise, taking herbal supplements, sleeping enough, and having done something else.
Diagnostic actions (taking one's temperature, going to a doctor, paying close attention to coughing, sneezing, feelings of fatigue, headaches, and calling the SARS hotline) were measured by eight items similarly to the precautionary behaviors, and a sum score (theoretical range 0-8, general reliability coefficient 0.75) was used for the descriptive analysis and quartiles for logistic regression analyses. SARS information sources and confidence in them were canvassed (see Table 3 for the items) using the response categories: 1 not at all/very little-5 very much. For the descriptive analysis, the answers were dichotomized so that the original values 1-3 were take to mean "little" and the values 4-5 "a lot."
Statistical Analyses
Distributions (frequencies, percentages) were used to describe the Finnish and Dutch samples, and chi-square tests (for dichotomous variables), and two-sided t-tests (continuous variables) were used to test differences between the samples on significant characteristics. Univariate logistic regression analyses were used to find significant differences (p<0.05). Multivariate forward stepwise logistic regression analysis was used to compare the Finns with the Dutch. Odds ratios [with 95% confidence intervals (CI)] were calculated for levels of knowledge, perceptions, worry, behaviors, information sources, and trust (see Table 4 ).
Variables significantly associated with the country (p< 0.05) in the univariate analysis were entered in a forward stepwise multiple logistic regression analysis in order of descending magnitude of the coefficient/SE, using a p value of ≤0.025 as the criterion [27] for the inclusion or exclusion of the variable. Since the samples differed in background factors such as age, educational level, and income level, the logistic regression analyses were adjusted for these variables. The analyses were done with the SURVO software [28] . P values less than or equal to 0.05 were considered statistically significant.
Results
In the Finnish sample, a significantly greater proportion of the respondents than in the Dutch had higher educational and income level, and the average age of the Finnish sample was lower.
Descriptive (Unadjusted) Results
The Finns had a significantly higher average SARS knowledge sum score than the Dutch [means 8.03 (SD 1.90) vs 6.70 (2.55), t test, −7.563, p<0.001]. The betweencountry differences in the individual knowledge items were relatively consistent: 37% of Finns and 13% of the Dutch (p<0.001) knew the mortality among SARS cases (10%), and 95% of the Finns and 73% of the Dutch (p<0.001) knew fever as a common symptom of SARS. Further, 80% of the Finns and 9% of the Dutch (p<0.001) knew that breathing problems were common SARS symptoms.
In the descriptive analysis, a significantly higher proportion of the Finns perceived both their personal and comparative SARS risk as low compared to the Dutch (Table 2 ). Both personal and comparative efficacy beliefs about preventing SARS were also lower among the Finns. Similar differences appeared in the personal and comparative risk perceptions of infectious diseases in general, although slightly less markedly so.
Although the sum scores of the worry items (in the descriptive analysis) were similar among the Finns and the Dutch (mean 4.44 (SD 0.89) vs mean 4.54 (SD 1.38), t test 1.060, p=0.290), the Finns worried more about SARS in their region (91% vs 52%, p<0.001), and the Dutch more about their own risk (49% vs 29%, p<0.001), and family risk (54% vs 25%, p<0.001).
Similarly, although the sum scores of the precautionary behaviors did not differ between the Finns and the Dutch [means 0.76 (SD 1.07) vs 0.73 (SD 1.33), t test −0.234, p= 0.815], the differences in individual items such as wearing a face mask (10% of Finns vs 4% of Dutch, p<0.001), and washing hands more frequently (6% vs 2%, p=0.02), and trying to sleep more (3% vs 8%, p=0.003) suggest some differences in the forms of behavior between the countries. In the diagnostic behaviors, Finns had consulted a doctor about the possibility of SARS infection somewhat less often than the Dutch (1% vs 3%, p=0.05), and paid less attention to coughing (1% vs 4%, p=0.03), but the scale sum scores did not differ significantly between them (means 0.05 (SD 0.35) vs 0.12 (SD 0.60), t-test −1.856, p=0.640).
The Finns reported more often than the Dutch that they had received a lot of information from newspapers and TV, but less from the Internet ( Table 3) . Percentages of information received from health officials and doctors were small overall, but somewhat higher among the Finns, who seemed to have confidence in the information from TV and the print media significantly more often than the Dutch, but not in the information received from the Internet. Finns were also more likely than the Dutch to express confidence in doctors.
Multivariate (Adjusted) Results
In the multivariate analysis adjusted for age, education, and income, the Finns were more likely to have higher than the lowest level of SARS knowledge and higher than the lowest level of SARS worry (Table 4) . They were also more likely to have low comparative perceived SARS risk and poor personal efficacy beliefs about preventing SARS. The Finns also were more likely to have high confidence in physicians on the SARS issues than the Dutch. On the other hand, the Finns were less likely to have received information from the Internet and have confidence in Internet information than the Dutch.
Discussion
In this comparative study, we found that the Finns were more likely to be knowledgeable and worried about SARS than the Dutch. They were also more likely to have low perceived comparative SARS risk and poor personal efficacy beliefs. The Finns also were more likely to have high confidence in physicians on SARS issues than the Dutch. On the other hand, the Finns were less likely to have received information from the Internet and to have confidence in the Internet information than the Dutch.
In the absence of comparative Finnish-Dutch research about the level of health knowledge, only a hypothetical interpretation of the difference found in the SARS knowledge can be advanced. Potentially extremely active media coverage on SARS in Finland provides one explanation. Weekly magazines, tabloids, and national TV channels devoted frequent stories to the issue during the outbreak. The media coverage was largely related to two probable SARS cases in Finland as well as the publicity around the death from SARS of a high-level Finnish official in Asia.
Surely these "human faces" brought SARS closer to Finns and thus perhaps invoked interest in following SARS-related news more attentively. No Dutch people were lost nor even suspected of having SARS, which probably meant lower profile media coverage. The knowledge level might also be related to significantly higher percentages of Finns than the Dutch reporting having received SARS information from the media except for the Internet and magazines, as well as from health officials. The Finns also trusted the sources more than the Dutch, except for the Internet.
Earlier studies have suggested that the media is the most useful source of information about SARS, with the Internet being quite seldom used, especially in Asia [8, 10, 29] . In general, however, about half of the Finnish adults have reported using the web to get information about health and medicine [30, 31] . We know that the Finns trust the health information received from the official sources, both the media and the authorities in general [31] [32] [33] . We have already reported that Finns trusted the potential of health officials to manage a SARS epidemic in the country [7] .
Finns rank as the third most active newspaper buyers in the world with 522 copies per thousand sold daily [34] . The percentages of the population with access to and using the Internet are at the same high level in Finland and the Netherlands [35] [36] [37] . There were also differences in public communication about the outbreak management between Finland and the Netherlands during the SARS epidemic. In Finland, the communication was centralized so that there was one designated spokesperson, whereas in the Netherlands, various spokespersons were handling the communication on the epidemic (A. Timen, personal communication). The Netherlands has since decided to use the centralized communication policy. Results concerning the Nordic way of communication and risk perception offer an alternative explanation. [38] have reported that the media shapes public perception of risk in the Nordic countries by delivering more factual information about events such as accidents abroad than in other countries.
Finns being somewhat more likely to report higher levels of concern over SARS might be related to the salience of the SARS threat because of the death of a Finn, which was of compelling interest in the media at the time of the survey. National item-level differences in preventive behavior suggest culturally interesting hypotheses. A typical Finnish feature, for instance, is to prompt people actively and daily to increase hand hygiene during epidemics-this was also done during the SARS epidemic-but there might also be cultural differences in coping with disease threats in general.
The fact that the Finns were more likely to perceive both their comparative SARS risk and personal efficacy in preventing SARS as low or similar to others is not unique to SARS. It has also been found in other health contexts that Finns are more pessimistic in their evaluations than many other Europeans (e.g., [39] . There are established cultural differences in SARS-related optimism (e.g., [40, 41, 5, 42] . The culture defines illness representations in two ways: (a) providing linguistic labels for differentiating and categorizing the events forming illness cases and ensuring culturally shared views of diseases by creating expectations as well as directing attention; (b) providing personal contacts strengthening the illness schema development and giving social models for acquisition of the specific procedures for threat management [24, 25] .
The Nordic media with its emphasis on external and international affairs may have downplayed the level of the risk perception [38] . One wonders whether what was seen was also related to the symbolic and cultural values of risk estimation in general [43, 44] , general national, and culturespecific approaches to health, or the way the SARS outbreak management communication was managed in these two countries.
The panel surveys were carried out in the second half of June 2003; that is, after the peak of the SARS outbreak, during the period when people were already relatively knowledgeable, and had had time to formulate their emotional and perceptional stance to the SARS epidemic and its potential impact in their respective countries.
Although the samples were drawn from national poll agency panels, we cannot exclude selection bias. However, we did the analyses adjusted for the background factors of the samples. The difference in education between the samples is in line with the published figures for educational attainments in Finland and the Netherlands [35] [36] [37] . Although the survey instrument was developed rapidly and without piloting in response to the emerging international SARS outbreak, it was based on a well-known illness perception framework [25] established to function in different cultures [45] .
Our findings point to the need of contextual, culturesensitive, and multisector analyses as the basis for international outbreak management policies and risk communication. Local knowledge, topics of worry, risk perception, information sources, and trust in them are all important aspects of the preparedness planning for epidemics and pandemics.
Conclusion
It is interesting from the psychological and behavioral perspective that two nonaffected European countries have such different levels of SARS knowledge, risk perception, and use of and confidence in the information received. There is an urgent need to study further cultural, societal, and epidemic control aspects affecting lay people's perceptions and behaviors relevant to planning and implementation of national and international outbreak management policies.
